A participatory environmental management plan was prepared for Tuzla Lake, Turkey.
Introduction
Customary approaches to ecosystem conservation were more centralized and decisionmaking for environmental management was under the responsibility of government officials and technical experts (Glicken, 1999) . Customary approaches were based on the assumptions that "local peoples' stakes and rights in environmental issues were subsidiary of those of state" (Borrini-Feyerabend, 1997 ) and local people did not have enough technical knowledge to contribute to decision-making. Local people and local knowledge were often overlooked by the environmental planners and were not considered during decision-making process. Local knowledge, however, may provide valuable information because people living around an ecosystem have substantial amount of local knowledge, culturally transmitted and accumulated over generations (Berkes and Folke, 1998) . Although participation was an integral part in traditional natural resource management systems, these systems were ignored in modernist state projects (Scott, 1998) .
In Turkey, the situation was the same until a participatory management plan for Uluabat Lake was developed in 2003 (Özesmi and Özesmi, 2003; Özesmi, 2003) . A similar approach is now being employed by the Biodiversity and Natural Resource Management Project supported by the Global Environmental Facility (GEF) Large Grant in Turkey in four pilot areas, Sultan Marshes, İğneli Ada, Köprülü Canyon and Camili protected areas. Therefore, it is important to formalize and apply methodologies that inform and contribute to participatory ecosystem conservation in protected areas in Turkey and elsewhere.
In recent years, environmental management has been evolving more rapidly to consider human beings as components of the ecosystem and participatory environmental management approaches have become more popular in ecosystem conservation. Here ecosystem is defined as an area of The Biosphere defined according to some purpose that We compiled all existing literature on the lake (Magnin and Yarar, 1997; Somuncu, 1996; Schekkerman and van Roomen, 1993) . Interviews were conducted with the stakeholders using a fuzzy cognitive mapping approach explained by Özesmi and Özesmi (2004) . Stakeholders were determined to include all the groups related to Tuzla Lake. The cognitive maps obtained from stakeholders were coded and analysed using graph theory indices, statistical methods, and "What-if" simulations. Based on the analysis a draft management plan was prepared.
Why use fuzzy cognitive maps?
Fuzzy cognitive mapping is an approach used to determine the perceptions and understandings of different people and stakeholder groups. The term cognitive map refers to a causal model made of variables and connections and is often mistaken with geographical representations of places. In this sense cognitive maps represent local knowledge systems as told by the informants (Özesmi, 1999a) and provide informants' cognitive models about the system. The main assumption of this approach is that individuals have cognitive models that are internal representations of a partially observed world (Bauer, 1975) .
Fuzzy cognitive mapping can offer various advantages over other participatory research methods such as questionnaire surveys, structured and unstructured interviews, and mapping and modeling methods such as land-use mapping, resource mapping or historical mapping (Özesmi and Özesmi, 2004) . First, fuzzy cognitive mapping provides easier quantitative representation and a number of quantitive tools such as neural network simulations to analyze and prioritize the concepts developed. Second, with fuzzy cognitive mapping the important concepts and relationships are drawn on the map by the interviewees themselves, thus removing potential researcher bias as well as reducing the amount of time spent on analysis after the interviews. Fuzzy cognitive maps are different than other mapping exercises in that it focuses on cognitive models of people rather than spatial information and relationships.
Fuzzy cognitive mapping has not been widely used in environmental planning and decision-making. Radomski and Goeman (1996) used fuzzy cognitive mapping to develop alternatives to improve decision-making in sports-fisheries management. Fuzzy cognitive mapping was used to compare views of different stakeholder groups (Özesmi, 1999a, 199b; Dadașer and Özesmi, 2002) and in developing participatory management plan (Özesmi and Özesmi, 2003) . Hobbs et al. (2002) used fuzzy cognitive mapping as a tool for defining management objectives for the Lake Erie ecosystem. Mendoza and Prahbu (2003) analyzed linkages and interactions between indicators, obtained from multi-criteria approach to sustainable forest management, using cognitive mapping. Hjortsø (2004) demonstrated the use of fuzzy cognitive mapping to increase stakeholder participation in forest management. Özesmi and Özesmi (2004) formalized the methodology for a multi-step fuzzy cognitive mapping approach for natural resource management.
Obtaining cognitive maps of stakeholders
The interviews started with the introduction of the method to the informant with an out of context sample map. After the informant understood the process, we asked an open-ended question. This question was "What are the variables and parameters related to Tuzla Lake and the people living around? How do these variables affect each other?" After the informant listed the variables, the variables were drawn on a paper and circled. The informant was asked to show the causal connections between these variables. Informants showed the direction of causal connections with arrows and +/-signs and defined the strength of the relationship as "low, medium and high". These statements were than transferred to numerical values as " +/-0.25, 0.5, and 1".
A total of 44 interviews were conducted that lasted 20-165 minutes. Of the 44 maps prepared, 10 were drawn by local decision-makers, 24 were drawn by villagers, 5 were drawn by government officers and 5 were drawn by non-government organization representatives (Table 1) . The villages and municipalities chosen to be included were those where inhabitants had direct impacts on Tuzla Lake. For example, inhabitants of the selected villages, have agricultural land or graze their animals around the lake, or extract salt. First the village heads, municipality heads and the heads of the municipality neighborhoods were interviewed. They helped the researchers to reach other people who could talk about Tuzla Lake. The number of people interviewed from each village was related to the population of that village; more people were interviewed in larger villages. The NGO and government officials interviewed were the people who had projects on Tuzla Lake and thus were familiar with the ecosystem.
The sufficiency of number of interviews was determined by drawing an accumulation curve. To draw this curve a presence/absence matrix of the all variables versus the interviews was used and the order of interviews was randomly selected 200 times in Estimates (a freeware software package which computes randomized accumulation curves) (Colwell, 1997) . The accumulation curve was prepared by plotting the graph of new variables against the number of interviews. New variables mentioned went below 2 after the 30th interview and stabilized at about 1 new variable thereafter (Figure 1 ). Therefore we concluded we had sampled variables sufficiently.
Analyzing cognitive maps
The cognitive maps were transformed into square adjacency matrices. Graph theory indices (density, indegree, outdegree, complexity, centrality, hierarchy index) were calculated using these matrices. The density index shows how connected or sparse the maps are. Density is equal to the number of connections divided by the maximum number of connections possible between these variables (Hage and Harary, 1983) . Indegree and outdegree indices can be used to determine whether a variable is a transmitter, receiver variables or an ordinary variable (Harary et al., 1965; Bougon et al., 1977; Eden et al., 1992) . Outdegree is the cumulative strength of the connections exiting the variable and indegree equals to the cumulative strength of the connections entering the variable. When outdegree is positive and indegree is zero, the variable is a transmitter variable. When outdegree is zero and indegree is positive, the variable is a receiver variable. If both of them are positive, the variable is an ordinary variable. A large number of receiver variables show the outcomes and implications of the cognitive maps (Eden et al, 1992) . Whereas, large number of transmitter variables indicate a "formal-hierarchical" system (Simon, 1996) . The complexity of a cognitive map is the ratio of the number of receiver variables to the number of transmitter variables. Larger ratios indicate more complex maps. Centrality (indegree + outdegree) shows the contribution of a variable in a cognitive map. The hierarchy index (MacDonald, 1983) shows whether a cognitive map is democratic or hierarchical. The map is fully hierarchical when the hierarchy index is 1 and is fully democratic when it is zero. Detailed information on coding maps and calculating graph theory indices can be found in Özesmi and Özesmi (2004, pp. 49-52) .
We used standard statistical methods to compare graph theory indices of different stakeholder groups. Normality of samples was determined by Kolmogorov-Smirnov and Shapiro-Wilk tests of normality. When the samples were normal, t-test was used and when the samples were not normal, Mann-Whitney test was used. Similarities between cognitive maps were determined by calculating Phi and Yule Q coefficients.
Social cognitive maps of stakeholder groups were prepared by augmenting individual cognitive maps and adding them together. Social cognitive maps are more than a simple sum of all separate maps (Laszlo et al., 1996) . Connections having different signs cancel each other and the connections having the same signs become stronger (Özesmi, 1999a) . Social cognitive maps prepared for different stakeholder groups allow us to examine the similarities and differences in the perceptions of each group.
Creating condensed or simplified cognitive-maps, provides a better understanding because cognitive maps are complex systems having many variables and connections (Özesmi, 1999a) . In condensed maps, related variables were gathered in the same group (Harary et al, 1965; Simon, 1996) .
As a final analysis fuzzy cognitive map simulations (Kosko, 1987) were conducted to determine the ecosystem's steady state according to the views of the stakeholders. In addition, "what-if" scenarios were run to determine the trajectory of the ecosystem based on the ecosystem model all the stakeholders, the social cognitive map. A vector of initial states of variables was multiplied with the adjacency matrix of the cognitive map (Kosko, 1987) . The results were transformed to the interval [0, 1] using a logistic function, which was 1/(1+e -10x ).
The transformation provides a better understanding and representation of activation levels of variables and enables us to compare qualitatively the causal output of variables.
To run "whatif" scenarios, specific variables related to the scenario were set at a desired value (0 or 1) at each simulation step (Kosko, 1987) . The increase or decrease in the variable value relative to the steady state was then determined (see Özesmi and Özesmi, 2004; p.54-55 for detailed method and calculations).
Results and discussion

Graph theory indices
In the 44 maps analyzed, the average number of variables is 24.9 ± 8.4 SD in the range of 10-47 variables. The average number of transmitter variables is 9.4 ± 3.8 SD, average number of receiver variables is 7.8 ± 3.1 SD and average number of ordinary variables is 7.8 show that Phi and Yule Q are smallest between local people and NGO&Government officials indicating these groups are most dissimilar (Table 2 ). In the Kizilirmak Delta and Uluabat Lake, NGO and government officials were also the most similar groups and that pooled NGO&Government officials and villagers were the most dissimilar groups (Özesmi, 1999a, 1999b; Özesmi and Özesmi, 2003) .
The graph theory indices calculated for each stakeholder group is given in Table 3 .
Since the most dissimilar groups are local people and NGO&Government officials, we compared only their indices statistically. Results show that number of connections and connection/variable ratio are significantly higher in NGO&Government officers than local and drainage of Tuzla Lake increasing livelihood; negative impacts of the Tuzla Lake increasing ecosystem integrity and ecosystem integrity increasing birds and wildlife and tourism. According to the map with all stakeholders, conservation of Tuzla Lake increases tourism. The strongest negative connections are water problems decreasing agriculture, animal husbandry and salt extraction. Hunting decreases birds and wildlife and agriculture decreases conservation of Tuzla Lake.
Similarities and differences between condensed social cognitive maps of stakeholder groups
Both the local peoples' and NGO&Government officials' condensed social cognitive maps indicate that agriculture and animal husbandry strongly increase livelihood while water problems strongly decrease agriculture and animal husbandry. Although local people mention that salt extraction increases animal husbandry, NGO&Government officials do not draw this connection strongly. According to both groups hunting decrease birds and wildlife while education increases agriculture.
Stakeholder groups have different views on the conservation of Tuzla Lake. Local people think that drainage of Tuzla Lake increases livelihood while agriculture increases drainage of Tuzla Lake, whereas NGO&Government officials indicate that agriculture decreases ecosystem integrity and birds and wildlife. According to NGO&Government officials, conservation of Tuzla Lake increases tourism and decreases hunting.
NGO&Government officials agree that education of local people decreases hunting and it increases conservation of Tuzla Lake.
Filho (1997) notes the benefits of integrating environmental education into conservation projects and participatory environmental management. In particular he focuses on the necessity of training environmental managers in environmental education so that they may effectively integrate education into participatory management projects. Stakeholders in Australia and the USA often cited education as one of the benefits of participatory projects (Margerum, 1999) . Education activities provide a mutally acceptable goal, publicity for the project, and an immediate action. Based on the results of our research, a local NGO (Kayseri Cevre Dostlari Dernegi) decided to start an education program and a documentary film on the benefits of the lake and threaths to the ecosystem with much success and increased sensitivity both in villagers, local, and national government authorities. It created an elevated willingness to conserve the lake both locally and nationally.
Fuzzy cognitive map simulations
Fuzzy cognitive map simulations were carried out for the local people and NGO&Government officials stakeholder groups' social cognitive maps separately and for the social cognitive map that included all the stakeholders. Results of computations were examined for 15 dependent variables which were ecosystem balance, biodiversity, livelihood, economic difficulties, agriculture, fruit and vegetable production, irrigation, animal husbandry, salt extraction, carpet weaving, tourism, birds, hunting, conservation of Tuzla Lake and drainage of Tuzla Lake. These variables were determined based on their importance for stakeholder groups, their centrality and their number of times mentioned.
In the first no management option, all dependent variables were set to 1 at the start and were allowed to change and settle to a final value freely. Final results higher than 0.5 were defined as high and values lower than 0.5 were defined as low. Results from the social cognitive map which includes all stakeholders reveal that ecosystem balance, biodiversity, livelihood, economic difficulties, agriculture, tourism, birds and conservation of Tuzla Lake are higher than 0.5 ( Figure 3 ). However animal husbandry, fruit and vegetable production, carpet weaving and hunting is lower than 0.5. These results indicate that if there is no management and Tuzla Lake ecosystem continued as today, ecosystem balance, biodiversity and birds will increase and hunting will decrease. Livelihood will increase however economic difficulties will also become more. Agriculture, salt extraction and tourism will be major economic activities supporting livelihood but animal husbandry, fruit and vegetable production and carpet weaving will no longer be economically feasible.
In the results from the local people's social cognitive map, ecosystem balance, biodiversity and conservation of Tuzla Lake stabilized at 0.5, which indicates that they will remain the same if there is no management. Local people think that livelihood, agriculture, salt extraction, tourism and hunting and drainage of Tuzla Lake will increase and animal husbandry, carpet weaving and birds will decrease in the future. According to the social cognitive map of NGO&Government officials, ecosystem balance, biodiversity, livelihood, agriculture, animal husbandry, tourism, birds and conservation of Tuzla Lake will increase in the future. However, economic difficulties, fruit and vegetable production, irrigation, hunting and drainage of Tuzla Lake will decrease.
Results of "What-if" scenarios
Based on stakeholder views 65 "What-if" scenarios were run on the social cognitive map, which included all stakeholders. The effect of these scenarios was shown for 15
independent variables ( Figure 4 shows the most important positive and negative simulation effects on ecosystem balance).
According to "What-if" scenarios run on the social cognitive map, which included all stakeholders, ecosystem balance and conservation of Tuzla Lake are very much related to the conservation status of the lake. Stakeholders reveal that if Tuzla Lake is declared as Wildlife Conservation Area, ecosystem balance will increase and conservation will be achieved more effectively. Conservation will result in less hunting. Another scenario which stakeholders focused on is education. Stakeholders think that when education is increased, ecosystem balance, biodiversity and success of conservation practices will be positively affected.
According to stakeholders increase in education also causes decreases in hunting and in demands of local people about drainage of the lake. Stakeholders are aware that drainage of Tuzla Lake is harmful for ecosystem balance and biodiversity and they indicate that education through the Tuzla Lake Documentary Film will decrease these demands. Another scenario is increases in ecotourism activities such as nature photography, nature sports and bird watching. Stakeholders think that these activities will increase birds and success of conservation activities. For example, if local people benefited from tourism or community development programs, they were more likely to have positive attitudes toward conservation areas in Nepal (Mehta and Heinen, 2001 ).
Simulation results indicate that stakeholders are aware of agriculture and irrigation decreasing ecosystem balance and Tuzla Lake biodiversity. However, stakeholders depend on agriculture for their livelihood. They indicate that they have economic difficulties that may be eliminated if Tuzla Lake is drained and the area is used for agriculture. Also they think that pesticide and fertilizer use in agriculture will decrease economic difficulties through increased agricultural production. Education has an important role for their livelihood because it decreases economic difficulties and causes increase in agriculture, irrigation, carpet business and tourism. According to stakeholders irrigation has a big effect on agricultural productivity.
They believe that agriculture will increase when irrigation increases, which can be achieved by providing water from the Kizilirmak or Bahcelik Reservoir. Irrigation also has an effect on development of animal husbandry. They think that agriculture will decrease when an alternative economic activity is developed. This activity could be salt extraction, carpet business or tourism. Stakeholders want to benefit from salt economically. They indicate that if a salt processing cooperative is established, it will contribute to their livelihood. However they also state that to increase salt extraction, the salt price should increase and Tuzla Lake watershed should be conserved. After the completion of this study local people with the help of an NGO has received a GEF Small Grants to establish an Ecologically, Sociologically and Economically Sustainable Salt Extraction Cooperative (SGP, 2004) . Carpet business and tourism are very much related to agriculture. These economic activities are impacted negatively by agriculture and irrigation since local people tend to prefer agriculture to other activities. Ecotourism could provide for some income and incentive for local people to conserve Tuzla Lake, however this would have to be properly managed to avoid many pitfalls including lack of money being retained by local people (Valentine and Budowski, 1997) .
Conclusion
Tuzla Lake is one of the important wetlands of Turkey that has not been seriously impacted by large-scale irrigation and drainage projects. The fuzzy cognitive mapping analysis indicated that there are many other threats to the ecosystem, including agricultural intensification, overgrazing, hunting and salt extraction and demands of local people for the drainage of the lake. Many of these threats, such as agricultural activities, overgrazing, and hunting, are common to wetlands in other Mediterranean countries (Papayannis and Salathe, 1999; Benessaiah, 1988) .
Agricultural Activities: Agriculture is the main economic activity in the villages. Agricultural activities including grazing are concentrated on the lakeshores and around marshes. Cereals and beets are cultivated in the closed basin of the lake, especially on the southern and eastern side. The area under cultivation is being progressively extended in the direction of the lakeshores. On the western side, the cultivated belt has already reached the lake, even to the extent that water level rise in April floods the lower parts of some of these fields (Schekkerman and van Roomen, 1993) . Agriculture was the most central variable and among the most mentioned variables in the cognitive maps drawn by the stakeholders.
Villagers' demand for the drainage of the lake:
Since there is a perceived lack of land for cultivation, there is a continuing demand from the villagers for the drainage of the lake. As a result of this demand DSI (State Hydraulic Works -Devlet Su Isleri) prepared a draft plan to drain the lake to the Kizilirmak (Red River). But this plan was not put into operation since it was not feasible. The villagers' demand for drainage is still continuing. This threat was in the cognitive maps of the all the stakeholder groups but it was not perceived as a threat by the local people, but rather seen as a means to increase their livelihood.
Bahcelik Reservoir Project:
In 1995 DSI started the construction of the Bahcelik reservoir on the Zamanti River, 55 km south east of Tuzla Lake. The reservoir will irrigate 37,000 ha of Kayseri, including 10,000 ha around Tuzla Lake. Land immediately around the lake is not included due to poor soil quality. DSI claims it will build an interceptor around the lake to channel polluted drainage water directly to Kizilirmak River. It is unclear how DSI will maintain the lake's water level once the interceptor is ready and the lake is cut-off from its natural water sources. Also, as many examples from elsewhere in Turkey have demonstrated, farmers tend to take water from drains and interceptors to irrigate marginal areas outside the irrigation scheme. At Tuzla Lake, this could lead to the permanent loss of valuable wetlands and natural salt steppe around the lake (Magnin and Yarar, 1997). The fuzzy cognitive mapping showed that NGO and government officials believe increasing irrigation will decrease ecosystem health, but local people think that irrigation will increase their livelihoods.
Overgrazing: Animal husbandry is the other important economic activity around the lake. In spring 1988, maximum numbers of some 2000 cattle and 2500 sheep were counted in the villages (Schekkerman and van Roomen, 1993) . Both sheep and cattle grazing are quite intensive. Intensive grazing has some negative impacts such as the destruction of vegetation around the lake by trampling of soil and vegetation. Animal husbandry was very important in the fuzzy cognitive maps of all the stakeholder groups.
Hunting: Hunting is very widespread around the lake, almost every family has a gun.
Monitoring work is the responsibility of local decision makers and the jandarmerie but they are not very proactive and hunting continues during the seasons when hunting is prohibited.
The fuzzy cognitive maps of the stakeholders showed that local people, NGO and government officials all recognize that hunting decreases birds and wildlife.
Salt Extraction: Salt has been extracted from the lake since time immemorial. Previously, there were large salt production pans managed by the government but it stopped in 1968 since this activity was not found economically feasible. Later villagers continued to take salt from the lake for their daily usage and local trade. Salt is especially important for animal husbandry now and almost all the people having animals use it. However, currently local scale salt extraction does not seem to damage lake biodiversity. If large-scale salt extraction came to be an industrial activity in the future as it has been in the past, it could be damaging. Salt extraction was in the fuzzy cognitive maps of all the stakeholder groups as an ecosystem good ad establishing a sustainable extraction regime is underway through local initiative.
No Ramsar Status and Limited Conservation Status:
Tuzla Lake ecosystem has not been designated as a Ramsar site yet and only construction has been zoned out in a narrow periphery of the lake since 1993. The absence of a strong conservation status puts the wetland ecosystem into danger. The limited conservation status was considered in the fuzzy cognitive maps of the NGO and government officials but not in the maps of the local people.
In this study we used a fuzzy cognitive mapping approach to obtain stakeholder views of and desires for Tuzla Lake. The fuzzy cognitive mapping approach provided an effective instrument to determine the views of different stakeholder groups that were villagers, local decisionmakers, government officials and non-government organization representatives. In particular the fuzzy cognitive mapping analysis showed that NGO&Government official maps are most similar to each other and different from local people. However, there were also similarities in the maps of the local people and NGO&Government officials, such as the focus of both groups on livelihood issues. Based on the stakeholders' views we developed a draft environmental management plan that may be used to develop a strategic environmental management plan for Tuzla Lake in the future.
From the analysis it was clear that Tuzla Lake is not only important for biodiversity but it also impacts local people's livelihood. So a management plan implemented to conserve Tuzla Lake ecosystem should also focus on socio-economic and cultural aspects of the ecosystem. The focus on socio-economic and cultural aspects can be achieved through a participatory ecosystem management approach. This conclusion is similar to other studies of wetlands in Mediterranean countries, which indicate that wetlands are an important source of livelihood for local people and therefore conservation and sustainable use must go hand-inhand (Papayannis and Salathe, 1999; Benessaiah, 1988) .
Overall goal statement of management plan:
The results from the cognitive mapping were used to determine an overall goal statement for the environmental management plan that is acceptable for the stakeholders. According to the cognitive mapping the most important variables for both of the stakeholder groups were livelihood, and activities that enhanced livelihood such as agriculture, animal husbandry and salt extraction. In addition, the cognitive mapping results indicated ecotourism and carpet weaving could be developed as alternative economic activities. In their cognitive maps, NGO&Government officials focused on the conservation of Tuzla Lake and education of local people. Therefore, the overall goal statement of the draft environmental management plan is "Tuzla Lake ecosystem conserved and sustainable use of the local people provided". This statement covers both ecological and socio-economic goals and reflects the desires of all the stakeholder groups. As it was stated before, conservation activities for Tuzla Lake should also consider economic and social factors. By providing for the needs of local people and addressing their livelihood concerns, conservation projects can be more sustainable (Borrini-Feyerabend, 1997).
Goals and Activities:
All of the goals and activities in the draft environmental management plan were developed based on the results of the fuzzy cognitive mapping, including what were the most important variables for stakeholders and the modelling of "What-if" scenarios.
One of the goals is to strengthen the conservation status of Tuzla Lake. This was in the fuzzy cognitive maps of the NGO&Government officials. Although Tuzla Lake meets the Ramsar standards, it has not been declared a Ramsar site yet. Currently Tuzla Lake is about to be declared a Wildlife Protection Area by the Turkish government. This status may lead to eventual designation of this ecosystem as a Ramsar site. Strengthening the conservation status of Tuzla Lake supported by strong cooperation and collaboration between stakeholders will achieve conservation more effectively since it will make the conservation activities more legitimate and strong. Stakeholder participation in decision-making and management will also increase stakeholders' awareness of the ecosystem, which is necessary since interviews and cognitive mapping results indicated that most of the villagers and some government officials
were not fully aware of the importance of Tuzla Lake ecosystem. For biodiversity conservation, capacity of local organizations should be strengthened and they should be included in the implementation of management plans.
Another goal is to prevent threats towards Tuzla Lake ecosystem. The fuzzy cognitive maps of stakeholders, showed that they all perceive that hunting reduces wildlife and birds.
Hunting can be prevented through local people's education and making monitoring work more proactive. Other threats, such as agriculture and animal husbandry (if overgrazing occurs), cannot be prevented completely in favor of conservation since local people's livelihoods highly depend on these activities. The solution could be increasing sustainability of traditional economic activities or supporting other sustainable economic activities. For example, to achieve sustainable agriculture, water saving technologies and organic agriculture can be considered. In addition, a grazing management plan should be developed and implemented.
The fuzzy cognitive mapping and interviews with local people showed that they are interested in alternative economic activities such as carpet weaving, ecotourism, and sustainable salt extraction. Carpet weaving was widespread in the past but it decreased as a result of agricultural development. Local people are enthusiastic to participate in this activity if marketing opportunities are developed. Tuzla Lake provides a big ecotourism potential especially for bird watching, nature sports and nature photography. Ecotourism potential can be used in favor of local people if government invested in this activity. Ecotourism, however would need to be carefully managed both not to degrade the ecosystem and to allow local people to retain the economic benefits. With regards to sustainable salt extraction, activities are already in operation with the cooperation of NGOs and local people.
The activities mentioned above form a basis for the strategic environmental management plan to be developed in the future. The draft management plan, consists of the major issues and activities, and the need for further micro-plans (e.g., sustainable salt extraction, grazing management). These micro-plans will have to answer and be guided by other challenges posed in the overall management plan and will need to answer problems in further detail. Applicability of the management plan depends on the continued inclusion of stakeholder views and the participatory processes, such as stakeholder meetings. If in these meetings and in the development of micro-plans a greater nuance and complexity in information is needed, it might be necessary to go back and look at the original maps, where 208 variables have been defined, run more simulations or conduct further targeted interviews.
The results of cognitive mapping analysis can help facilitate future stakeholder meetings (Özesmi and Özesmi, 2003) and support the management practices leading to conservation of Tuzla Lake. Positive numbers indicate that the variables will increase for the given"What-if" scenario while negative values indicate the variables will decrease as compared to the steady state, according to stakeholders' perceptions. 
